In the present work, the singularities of an interface crack between two dissimilar electrostrictive materials under electric loads are investigated. Within the framework of two-dimensional deformation, the problem is solved using the complex variable method. Three crack models, that is, permeable, impermeable and conducting crack models are considered individually. Complex potentials and intensity factors of total stresses are derived by considering both the Maxwell stresses in the surrounding space at infinity and inside the crack. It is found that, for the above three crack models, the singularities of total stress are the same as those in traditional bi-materials with an interface crack; however, the intensities of the total stress depend on the actual crack model used.
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Introduction
Multilayer actuators and layered composites which are made of smart materials have many applications in different engineering fields. Cracks may occur at the interface when the materials are subjected to electric and mechanical loads. Suo et al. (1992) studied an impermeable interfacial crack between two piezoelectric materials and showed a new type of singularity around the interface crack tips. Gao and Wang (2000) , Beom (2003), and Gao et al. (2004) investigated the interfacial fracture of a permeable crack between two piezoelectric half-planes, and they found that the singularities depend on material properties and applied mechanical loads, but not on applied electric loads. Herrmann et al. (2005) considered the in-plane problem for a moving interface crack with a contact zone in a piezoelectric bi-material and showed increases of the contact zone length and stress intensity factor for the near-critical speed region. Li and Chen (2007) presented the solution for a semi-permeable interface crack between two dissimilar piezoelectric materials and discussed the effect of permittivity of the medium inside the crack on the near-tip singularity. Hausler et al. (2009) studied the fracture behavior of metal-piezoceramic interfaces under both mechanical and electrical loadings by four-point bending using commercial multilayer actuators.
For the problem of interfacial fracture of electrostrictive materials, Ru et al. (1998) studied the electric field induced cracking in multilayer electrostrictive actuators for an interface crack lying between an electrode layer and a ceramic matrix, and an interface crack with one tip at an embedded electrode-edge, respectively. Kim and Beom (2009) presented the numerical analysis of an electrode embedded between dissimilar electrostrictive materials using finite element method. Introducing the Maxwell stresses in the matrix and surrounding space (Kuang, 2008 (Kuang, , 2009 , Kuang developed the basic equations of Stratton (1941) and Landau and Lifshitz (1960) . Gao and Mai (2011) reported the effects of Maxwell stresses on the fracture behavior of a permeable interface crack in an electrostrictive bi-material.
In the present work, we study the singularities of an interfacial crack between two dissimilar electrostrictive materials by using the complex variable method. The crack may be electrically impermeable, permeable and conducting, respectively. Emphasis is placed on two problems: what are the types of singularity for the three crack models, and what factors dominate the intensities of all the singularities? To this end, we first outline the basic equations required in Section 2, and derive the general solutions for the electric potentials and electro-elastic potentials in Sections 3 and 4, respectively. The intensity factors of total stress are given in Section 5 and conclusions presented in Section 6.
Basic equations
Consider an isothermal and isotropic electrostrictive material, and neglect the piezo-electricity, the constitutive equations can be expressed as (Jiang and Kuang, 2004) : 
